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tailed account of the pathologic and physiologic changes which char-
acterize these general symptoms, in variable degree, would not be
profitable here since we are concerned only with those general effects
of thiamin deficiency which suggest, with scant equivocation, the func-
tional nature of this nutrient. The rationality of this point of view is
emphasized by Wolbach ('37), whose pathologic studies of vitamin,
deficiencies have contributed in an important way to our understand-
ing of the roles of vitamins in the body.
Nervous system: Before polyneuritis was produced experimentally
in animals by depriving them of thiamin, beriberi was recognized as a
disease involving the nervous system. But even today it is not yet clear
whether the neuritic symptoms are directly attributable to lesions of
the nerves or functional interference owing, perhaps, to the accumula-
tion of metabolic products, particularly pyruvic acid and perhaps lactic
acid.
Some of the nervous symptoms of thiamin deficiency in humans
are numbness and tingling sensations, particularly affecting the fingers
and usually associated with a gnawing pain which runs up the arm,
especially at night. The tingling sensation is of the "pins and needles"
type. Usually one side of the body is more affected than the other.
There are cases, however, in which cardiac dilation and sudden death
occur before evidences of nerve dysfunction are manifested.
In birds and rats marked symptoms of lesions in the nervous sys-
tem appear soon after restriction of such animals to a thiamin-deficient
diet. Sherman and Elvehjem (?36a) produced polyneuritis in young
chicks after two weeks on the experimental ration. In rats (Davison
and Stone, '37) thiamin deficiency is marked by a paralysis of the
extremities, equilibratory disturbances, priapism, convulsions, and tonic
retractions of the head. Pathologically, the outstanding effect is that of
disintegration of the myelin sheaths of the peripheral nerves and vacuo-
lation and liquefaction necrosis of the ganglion cells of the mesen-
cephalon, metencephalon, and anterior horns of the spinal cord. Zim-
merman and Burack ('34) believe that disintegration of myelin sheaths
is not primarily related to the clinical symptoms. In support of this
view is the fact that rats on thiamin-deficient diets may die without
developing nervous lesions.
As shown by Davison and Stone, among others, inanition alone
may cause as marked change in the peripheral nerves as thiamin de-
ficiency. Moreover, the lesions are essentially similar in both instances.
Finally, as shown by Wolbach (I.e.), no differences could be found in
the nerve lesions present in pigeons allowed to succumb to poly-
neuritis and those in which functional recovery had been induced by
thiamin administration. One can conclude, therefore, with Wolbach